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Abstract
Although extensive improvement has been made on the mower guard, knife and reciprocating mechanism,
little has been done to improve the swath board and grass stick. This can be attributed in part to the
inexpensiveness of the present board.
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Fig. 1 Powered gross divider assembly 
Designing a 
POWERED GRASS DIVIDER 
Gary W. Ash 
Wesley F. Buchele 
Member ASAE 
i\THOUGH extensive improvement has b~en m~de on the mower guard, knife and reoprocatmg 
mechanism, little has been done to improve the 
swath board and grass stick. This can be attributed in 
part to the inexpensiveness of the present board. 
The present function of the swath board is twofold. 
First, it must effectively clear a path for the inner shoe. 
Failure to clear a strip causes stoppages at the inner shoe 
on the next round. With long viney forage, the stems 
drape over the board and are dragged along by the gra~s 
stick, causing stoppage of the mower. Second, the di-
vider arrangement should distribute the transferred for-
age over the swath rather than windrow it on top of the 
outer edge. This two-layer accumulation of hay dries at 
a slower rate and it tends to plug hay conditioners. To 
minimize plugging, the rolls are often adjusted with a 
non-uniform tension on the compression springs to per-
mit greater clearance for the double layer of forage. Not 
only does poor conditioning result, but because of the 
tapered roll spacing, the forage passing between the rolls 
adjacent eo the two-layer area is also poorly conditioned. 
Article is based on MS thesis by Gory W. Ash and au-
thorized for publication as Journal Article No. 3332 of the 
Michigan Agricultural Experiment Station, East Lansing. 
About the authors: Gory W. Ash is former graduate student, 
Michigan State University now deceased. W. F. Buchele is pro-
fessor of agricultural engineering, Iowa State University, Ames. 
Acknowledgment: The authors wish to acknowledge the fi-
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Mich. 
Reprints of this article may be obtained by requesting C-616 
from ASAE, 420 Main St., St. Joseph, Mich., 49085, at 50¢ each 
(or ASAE Member Coupon). 
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Our goal was to increase mower usefulness and re-
duce stoppages by the development of a mechanism to 
replace the present swath board and grass stick. 
A powered grass divider was mounted above the 
outer end of the cutter bar (Fig. 1). Basically, this de-
vice was a high-speed pickup reel. Sixteen pickup fingers 
were free to rotate about their mounting shaft, which 
was mounted eccentrically at l1h in. off center in a 6 in. 
diameter drum 15 in. long. The drum rotated about its 
concentric axis. The fingers, which were spaced 1%6 in. 
apart laterally, protruded through the drum surface at 
90 deg intervals. The drum rotation forced the fingers 
to rotate and move in and out; maximum extension of the 
fingers was 3 in. beyond the drum. 
The arc positioner, a part of the mounting bracket, 
was pinned to the support shaft. Rotating the positioner 
moved the finger-mounting shaft inside of the drum, 
which changed the maximum reach position as well as 
the flipping position. 
The pickup finger tips travel in a true arc. Tip veloc-
ity is not constant because the mounting shaft is eccentric 
in the drum. At the JN position, tip velocity is identical 
with drum velocity. At the EXTENDED position, tip veloc-
ity is equal to 31/s times the drum velocity. As the 
Fig. 2 Divider operation in togged alfalfa stalks 
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fingers approach the fully extended pos1t10n, the tips are 
accelerated rapidly and have a flipping effect. 
To insure positive action independent of forward 
travel, the divider was chain-driven from a hydraulic 
motor positioned directly beh ind the drum. The motor 
was driven by the tractor hydraulic system using the 
tractor control valve. The hydraulic lines to the motor 
were enclosed in a sheet meta! case and positioned di-
rectly behind the cutter bar. 
The divider assembly was mounted above the outer 
end of the cutter bar. The swath board and grass stick 
were removed and the mounting bracket of the divider 
assembly fastened to the outer shoe. The reel was ad-
justable in the vertical and horizontal planes and could 
also be positioned at various angles to the line of travel 
and tilted from the horizontal position. 
Operating Characteristics 
Because the path width and the distribution pattern 
were unsatisfactory below reel speeds of 400 rpm, a range 
of 400 to 600 rpm was selected for qualitative testing. 
The operation of the divider was satisfactory in upright 
forage up to 2 ft in height. The forage underwent a rapid 
acceleration and experienced a trajectory sufficient to clear 
a path of 11 to 15 in. and be distributed over the swath 
in a width up to 40 in. While the bar would also go 
through longer, slightly tangled forage without clogging, 
the forage did not receive enough acceleration to dis-
tribute it. 
A conventional outer shoe and grass board will 
usually plug when cutting the last swath or cutting 
through cut forage. The powered divider, however, per-
mitted clog-free operation by pulling the forage in an 
unbroken flow of material up and over the reel. Some 
wrapping did occur in long, viney mature alfalfa even 
when the motor was mounted under the drum and 
shielded. 
When the reel speed was increased to 500 or 600 rpm, 
the material, although not thrown clear of the sh ield, was 
carried over the shield by the positive action of the fingers 
of the reel. 
Tests of the Powered Grass Divider 
Qualitative tests were run to determine the effect of 
reel speed and position on the width of path cleared 
and the distribution pattern. The reel was operated at 
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Fig . 3 Ave rage a lfalfa stalk displacement 
1964 • MARCH • AGRICULTURAL ENGINEERING 
30 
., 
"' 2o:z: 
" zO 
- a: 
I c 
I- ill: 
IOZ a: 
"'0 
:I! .... 
"' :I! 
"' 0 " 
"' 
_, 
a. 0 
., a: 
- "' I o0 Jo 
0:: 
"' "' 0:: 
400, 500 and 600 rpm. Reel settings were at 45 deg and 
60 deg with the line of travel, and in horizontal position 
and 30 deg from the horizontal for each of the three 
speeds. Alfalfa stalks perpendicular to the line of travel 
in the path of the reel were tagged in order to determine 
their displacement from their initial positions (Fig. 2). 
Analysis of the data indicates that the forage does not 
undergo uniform acceleration but undergoes a severe 
separation. The stalks accelerated by the inner end of the 
reel move forward while the outer end stalks are ac-
celerated rearward. The separation effect occurs as fol-
lows: T he inner front reel edge is positioned directly 
above the knife where cutting occurs while the correspond-
ing outer edge is approximately 6 in . behind the point of 
cutting. Thus, the outer stalks topple back onto the reel 
in a direction in which they are ultimately accelerated. 
Separation effect does not appear to be a function of reel 
speed. Parallel separation of a perpendicular row of 
tagged stalks is from 20 to 24 in. 
In general the overall displacement changes from a 
forward to a rearward direction with an increase of reel 
speed. For example, the mean displacement for the reel 
setting of 45 deg angle with the line of travel - O deg 
tilt from the horizontal was 8 in . forward, 3 in. forward, 
and 8 in. rearward for reel speeds of 400, 500, and 600 
rpm respectively. Fig. 3 shows the change of mean dis-
placement with a change of reel speed. 
The angularity of the reel with the line of travel in 
the 45 deg to 60 deg range or extent of tilt does not 
appear to affect distribution significantly. 
Crosswinds in the direction from inner shoe to outer 
shoe restricted divider efficiency. The tossed forage drift-
ing with the wind into the standing forage did not cause 
stoppages but required the material to be rehandled. The 
arc positioner was rotated rearward until the material was 
pulled over the reel without becoming airborne. The 
path was cleared but little distribution occurred. 
Overall distribution was good. Material was thrown 
on top of the swath in a width of 30 in .; the width gen-
erally extended from a point 18 in. to a point 48 in. from 
the standing forage. The initial area of tagged stalks was 
28 sq in. (14 in. wide by 2 in. long; tagging was done 
on a row of stalks within a 2-in. width) . The triangle in 
Fig. 4 (500 rpm, 45-deg angle - 30-deg tilt) shows that 
the stalks were scattered over an area approxi.mately ten 
times as large as the initial area. 
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